Space charge limited currents have been examined in anthracene crystals illuminated with a chopped beam of monochromatic light (a = 420 nm). The beam was uniformly absorbed in the anthracene crystal. The primary objective of our research was to determine mechanisms responsible for the release and trapping of charge carriers in the case of space charge limited currents as a function of time. The experimental results concern the dependences of photocurrents on the frequency of light chopping, light intensity, voltage and current decay after illumination. Photocurrent decay as a function of time was exponential for short time periods (i.e. for milliseconds), while for longer periods it was described by the power function t -"/", where parameter 1 is the characteristic parameter of the exponential distribution of traps.
Introduction
Space charge limited currents (SCLC) in insulators are responsive to illumination, which causes charge carrier detrapping by interaction with photons or excitons. In molecular materials due to exciton generation under illumination, the trapped carrier-exciton interaction, is of special importance. Charge carrier detrapping by excitons shortens the lifetime of trapped charge carriers in traps and thus increases the space charge limited current. Photocurrent so obtained is called photo-enhanced current and was analysed in several papers [1] [2] [3] [4] . .
The objective of this paper is to analyse time dependence of transition currents from the photo-enhanced currents to dark currents in space charge limited conditions. It has been experimentally accomplished by modulation of illumination and screening the light beam reaching the anthracene sample with the hole injecting (CuI) electrodes attached.
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Theoretical basis
Theoretical and experimental analysis of transition currents will be limited to the case of exponential energy distributions of traps of the following form
where H is the total concentration of traps and 1 -the characteristic parameter of the trap distribution.
In the context of the exponential trap distribution, thermally stimulated SCŁC has the following form:
where Neff is the effective density of states, μ -the mobility of charge carriers, E -the dielectric constant, e -electron charge, U -voltage applied to the sample, and d -thickness of the sample.
In the presence of illumination at low absorption of the light, the photo--enhanced current is expressed as follows [2, 3] :
where A is a certain constant connected with the charge carrier detrapping by excitons, K -the light absorption coefficient, J0 -light intensity of the beam, and v -the collision factor.
The photo-enhanced current (3) is always larger than the thermally stimulated current (2) . The decay of SCŁC transition current should be expected to depend on:
(i) lifetimes of singlet (τS) and triplet (TT) excitons [2, 4, 8] ,
(ii) the mechanism of space charge transport -with or without dispersionin the sample [6, 7] , (iii) the rate of thermal detrapping of charge carriers trapped under illumination.
The nature of photocurrent decay will be analysed on the basis of experimental results obtained for anthracene crystals under SCŁC conditions.
Experimental results
Examples of experimental SCLC dependences for an anthracene crystal, dark current and current under stationary illumination, are shown in Fig. 1 . The value of t he par amet er l = 4. 3 was f ound f r om t he dar k char act er i st i c, i n accor dance with the dependences following from Eqs. (1) and (2) .
If the light is modulated, the decay of transition current within the range of miliseconds is as it shown in Fig. 2 . It follows from Fig. 2 that the transition current decays exponentially with time periods comparable with the lifetime of triplet excitons in anthracene 20 ms [8] ), while there is no evidence of the influence of singlet excitons on charge carrier detrapping.
After screening the light, the decay of transition current lasts for seconds, followed by the photocurrent's virtual return to the dark current. Current decays of the longer time periods are shown in Fig. 3 . The broken line represents the time-current dependence in the following form [9] :
where n0 is the concentration of the free charge carriers at t = O.
The above dependence has been obtained on the assumption that transition current is due to thermal detrapping of charge carriers trapped during the flow of stationary photo-enhanced current.
However, it is not the time-current dependence following from the mechanisms of charge carrier transport found for transition currents in the papers [6, 7] .
Dependences of transition currents as functions of illumination intensity and modulation frequency of the light beam have also been examined and are shown in Figs. 4 and 5. It follows from these dependences that the amplitude of the transition current is sublinearly dependent on light intensity and decreases -linearly at most -with the beam's frequency. The sublinear dependence of the amplitude of transition current on light intensity is in accordance with the sublinear dependence of the stationary photo-enhanced current on the light intensity (3), while the linear dependence of the amplitude of the modulated current is explicable under the assumption that an anthracene crystal acts as a light detector with a long time constant (of the order of seconds).
Conclusions
The analysis of the modulated photo-enhanced currents in anthracene crystals under SCLC condition suggests that time dependences of these photocurrents are due to the long-lasting processes connected with the lifetime of triplet excitons and the mechanisms of charge carrier detrapping.
The exponential dependences of transition currents as a function of time in the range of miliseconds result from the exponential decay of triplet exciton concentrations, while the dependence (4) for long time periods is due to detrapping of charge carriers from traps out of balance of the trapping-detrapping kinetics.
